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2,4 " FE-5-H- - MATEEEEHNE R REWEY:
KAOE x#W KEF KFE KRED Kilm-

(EBEH T RBE, L¥§ 200437)

BE EURE 2,4-“HE-S-R--BATEEEUREXLSYN SR RNE MR AR #E
EH . IR EWH G RES 5-H-2,4,6- ZFEErh ik (6a) 5 K P RS S R Soniff 3, KR5S
BIR PRAL LR P AR, 5-9-2.4,6- ZFEMEnb bk (6a) M5k JLSCARIGE , By 5-M-2,4-—
REEW (DR ER R A 5a F1 5b, 5 BB 50 FHLTREHE . S3Hf K BIER K Pasmodiam
berghei M| YEIGTT I IE, H 6 MMEAEY Ls o I LAHH 1 mg - kg™, 3% 4 X, MBI K 100%;
PG TEYE A L B3R, XT Lz F ISR 40 I BY 1Cs03 9. 86X 107 g = mi~!, A T 4 8K P4 (MTX);
L 18 FpU R BEATH NI , R BEXT I A SR Diplococcus pneumoniae TE LR ST o

KW HEERN, 5-%-2,4,6- =W AU, FEEHE; RMNREY, EES

EEYREERAIEMRRARERY 2,4 —8X-6-BURFE AL 4 5
MSIANEMPES, — B BMR R EREE . RE TR/, B AE. £LT
FRERETZAH,FSEW FHIIARETERYMEERNNREMESEE, A
BAFH R BSHE REE S USIARRETFAR—RIIRA TIERNLEY, KRBT HE
FHERMGUM BT .

R=H(D; CHOUD
NO(IIL) ; CH,(1V)

ERLAWHEBRRN 5-W-2,4,6- ZFHEwnik (6a) AR XK FREYE & B Schiff #, 2
NaBH./ Z B8 IR A pUAH B2 9 S B W (1~s) , MESE IR iy BUR 2 o o o iR R B 2, 5
Pd-C/HOAc BN EE R . 1~ 7E R P B L ] ) /8 N- B B4 4 (o) (B 1 R AR R H
a1, FRREMET AL, AR A HCOOH/Ac,0 KB HBLLM B, LAk L, FALE
NaNO, 4 fEB 2 I, -, X LR L B/ARRE, SNHTFHREC, MFEELRAE R H
EEMTF ZHEAHF RN P ERID R, REXBLAGE. 1 HEK AICL,—KBH,—THF 3%
R RER HB 2,4- " 8/E-5-8-6-[(V-HE-AF ) FE]EmM V), &AL LE
1,

x Ry X=H; I8&; BHE
O
R F

=N
NH,

B 5--2,4,6- ZF ARk (Sa) A R 2,6- @ EK I EH, 2EEAL. ML,
FRC G ORI B 5-8-2,4- ZF MW (4) , )5 HNO:/H,S0, Ri{L W 8 2,4- — &/ %-5-
FRL-6- T EEREME R (Sa) 0 2, 4- B 3-5- - 8- T HEMERKIAK (5b) . Sa FI Sb AYIR & 414 DMA H &
B 7T B AT A8 3] Sa A g, RAK 5b L E R Sa BIR 5-%(-2,4,6- = Erenknk (8a) , & BB LR
RHE 2,

AXF 19934E 3 A 30 Hi R,
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Scheme 1 Route of synthesis of 2,4-diamino-5-fluoro-6-substituted quinazolines.
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Scheme 2 Route of synthesis of 5-fluoro-2, 4, 6-triaminoquinazoline.

H 5a F01 5b BIR S A 005> B A R85 3E AL 6a 71 6b (RS W B IR AW S 4-8
(ROEFBES . EEHEINVHNESY, RELERELH, #E8 V.. (LE 3, 2K/iE5

BRESEIRIEFIE 1 . AGEEMT 26 Meaty, HEARE LR 1.

AT & A 26 MES T TS Lo B ML 4 M HIR A 18 M W B E iR
BTYGR 2, K 22 MESWHEAT T /D BUK N E RIE R B (P. berghed) M ¥R ITT IRIR @ (&
), HERETE 1 mg » kg7 "Bt L, L, L, 16, I 1 1l 6 NMEL-SHMHIZE A 1009, Hp L IEEREA
WRF , TUiBIRR A Lo B I 40 M AS RIS DL L BESR, (T MTX, JEE 5T 18 fivi W
BIP B IR R, & BB S WAL i 5 SERBA (D. preumontae) 31002 B9 TEHERSTF . 5 MEEBITIA
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Scheme 3 Route of synthesis of 2,4-diamino-5-fluoro-8-substituted quinazolines.

Tab 1 Physical properties of title compounds X N\\rNHz
@-cuzN ZN
R F NH
Compd R X Formula MPC Yield % Elemental analyses*
L H H Cy5H14FNs 229~231 60.2 CHFN
I. H 4-F Ci15H13F2N5 246~248  50.4 CHFN
1. H 2-Cl C15H13CIFN; 204~206  66.2 CHCIFN
L H 3-Cl C15H13CIFN; 207~210 42.9 CHCIFN
s H 4-Cl C15H)3CIFN; 220~222 57.6 CHCIFN
s H 4-Br C15H13BrFNs 227~229 62.3 CHBrFN
I H 3,4-OCH;0 Ci1sH14FN502 206~208 65.5 CHFN
s H 3,4,5-(0CHs)s Ci3H20FN503 180~182 38.5 CHFN
0, CHO H C1sH14FN5;0 296~298  68.2 CHFN
il CHO 4-F C1sHi3F2Ns0 228~230 64.7 CHFN
1I; CHO 2-C1 CisH13CIFN5O 279~280 77.3 CHCIFN
I, CHO 3-Ci C16H13CIFNsO 278~280  66.7 CHCFN
1Is CHO 4-Ci C1sH13CIFNSO « 1/3H,0 241~243 58.8 CHCIFN
Ils CHO 4-Br Ci6H13BrFNsO 240~241 53.6 CHBrFN
II; CHO 3,4-OCH,0- C17H;4FN;03 266~268 56.3 CHFN
1,  NO H C15H13FNgO « C;H 0," * 164~166 41.5 CHFN
Hl; NO 2-Cl C15H12CIFNGO  1/2C,H,0,* * 147(dec. )  42.2 CHCFN
;s NO 3-a C15H12CIFNsO 151~153  45.8 CHCIFN
1, NO 4-Cl C15H12CIFNGO » C;H,02* = « Hy0 93~95 54.7 CHCFN
s NO 4-Br Ci5HzBrFNgO ¢ C;H,0;* * 79~81 60. 2 CHBrFN
1IVi CHj H Cy1sH16FN; 138~140 28.3 CHFN
IV; CHs 3-cl C15H15CIFN; 176~177  23.4 CHCFN
Vs CHj 4-Cl1 C15H;5CIFN; 184~186 31.8 CHCIFN
IV, CHa 4-Br C1sH15BrFN; 194~196 35.5 CHBrFN
NHCHz-{)-C1
'S No NHe C15H13CIFNs 190~192 CHCIFN
F NH;
NHCH:{)-Br
NyNH:
V. @(N CisHi3sBrFN; 202~204 CHBrFN
F NH:

* Elemental analyses of all compounds are within 0. 5% of the theory. **C,H,0,=CH,COOH
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Tab 2 Antineoplastic and antibacterial activities of the title compounds

Lizio Cell D. pneumoniae * Ljz1¢ Cell D. pneumoniae *
Compd Compd
ICs0(ug * ml—1) (MIC pg + ml—1) ICs0(ug * mi—1) (MIC pg » mi—1)

I, 2. 06102 6.2 117 1.66x10-2 =25

Iz 9.63X 102 12.5 1L 7.02x102 3.1

I3 3.05Xx 102 3.1 111, 4.39Xx10-2 12. 5

I 9.86X 101 3.1 113 2.07x10-2 3.1

Is 2.91X10-2 6.2 LI 5.06x10-2 3.1

Is 1.41X10-2 3.1 1115 0.185 25

I7 7.80Xx10-2 6.2 v, 6.02Xx10-3 1.6

Is 1. 435 >25 1V, 2.96x103 3.1

11, 3.12Xx10—2 >25 IV3 3.69x 102 3.1

11, 8.24X 102 >25 IV, 6.86X 103 1.8

I3 6.19x10-3 >25 vy 100 >25

114 8.45%X10-? >25 V2 100 >25

115 8.77X 102 >25 MTX 1.7X103

1Is 2.74X10"2 >25 TMP 12. 5

* Staphylococcus aureus, S. albus; Shigella flezeri, S. boydii, S. sonnei; Streplococcus faecalis; Esherichia coli; Proteus
mirabilis, P. vulgaris, P. morganiiy Psendomonas aeruginosa; Aerobacter aerog s Klebsiell iae ; Salmonella enteritidis, S.

Y

typni 3 Citrobacter ; Sorratia marcescens.

Tab 3 Antimalarial activities of the title compounds

Against P. berghet Inhibition Against P. berghet Inhibition
Compd Compd
in mice(mg » kg—1X 4 d) % in mice(mg ¢ kg~ ' X 4 d) %
I 20 100 114 20 100
100 5 100
1 0 1 78.6
Iz 20 100 11s 20 100
100 5 100
1 100 1 100
Is 20 100 1Is 20 100
5 83 5 100
1 100
L 20 100 1 20 100
5 100 5 76. 8
1 100
Is 20 100 1L, 20 100
5 100 5 100
1 100 1 47.5
Ig 20 100 I, 20 98.8
5 100 5 93.5
1 100
Iz 20 100 111, 20 100
5 96. 4 5 99.5
2.5 93.8
Iz 20 86.5 11, 20 100
5 9.1 5 100
1 83
I, 20 100 IIls 20 100
5 0 5 100
2.5 94
112 20 100 Vv, 100 0
5 100 20
1 96. 8
113 20 100 V2 100 0
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HRAEHEERENE, RERKIE; HB3LI{LH PE-R32 90 MHz, TMS & 45, I X
24 Varian MAT 212 &, 5T E 4387 % A Carlo Erba 1106 BU{Y#¥M E .
2,6-—WEMB)

¥ 2,6- — S ¥ (2 16 g(0. 093 mol), F57K KF 12 g(0. 206 mol) , DMSO 40 ml 13 80 ml
BRI, BIRLH K (Z:Bk DMSO 1 KF RUEy K6, BEEFTFHRF] 145C 2 h,155C 2
h, 185C 3 h, %, I8 X B, KRR, - i 2, W 3R18 , W4 75~76°C/1333. 2 Pa(10
mmHg) {8 40 9 g, I HK 70%, T & 9% (KM HE—¥). (bp 114~115C/25 mmHg, & &
97%)(5)0
2,4-—F X 5-BEuknk(4)

¥ 2,6- R 5.3 (0. 038 mol) , BRERAK 9. 2 g(0. 051 mol)fl DMA 100 ml B W
W, 7E 140~142C R 5 h, MEZ X KH 4 DMA, B4, BB, K%, H 700 ZBESE 78
F1 a4t a5 g, 403 73. 8%, mp 249~250°C (mp 249~251C)®
2,4- "3 %-5-%-6- B B o ik f (5a)

F A1 HNO; 23 mi1(0. 51 moD) B X WA, KB ¥ H, & 15°C L F i A ¥ H.S0, 23 ml
(0. 43 mol) , BEPEH 5], 7E 3~8°CLATRRIMA 4 11 g(0. 062 mol) , MNSZ/FAESEBEHE 18 h, 4
AVKIKH , ] NaOH HBAL , 2138, KBE 2 44, T H%18 5a FI 5b IR 54 11 g. il DMA B4 R4
EERAL M 5658, IFE47. 1%, mp>300C , TTESHT CHFN;0,, {8 % . C 43. 05, H
2.69, N 31.39, F 8.52; sSEB{H % . C 43.36, H 2.59, N 30. 98, F 8. 38, 'HNMR (DMSO-d;)
5 ppm; 6. 83(2H,s,NH,), 6. 97 (H,dd,Jum—28. 8 Hz,Jur=1. 2 Hz, 8 H), 7. 55(2H,s,NH,),
8. 05(1H,t,Jur=Juy=8. 8 Hz,7-H),
5-%-2,4,6- = F XoEnk (6a)

HFEALI 55 8. 9 2(0. 0395 moD) F1 HCI 43 ml B R HEH , W HBM,.Z&E 35 CLL TRIZMA
5a 2. 5 g(0. 0112 moD) , N /S EEEMBIEE 180, B % 0C, BT, B HE KBTI pH 9,52 3,
KEGEB P, FEFK200m 1 BERBY, RESHRAL S 62 2.1, %K 97.2% mp
220°C (dec), 'HNMR (DMSO-ds) & ppm: 5. 12(2H,s,NH,), 6. 80(2H,s,NH,)s 7. 23(2H,s,
NH,), 6.91~7.30(2H,m,7,8-H), MS m/z:193,
2,4- " H%E-5-F-6-[ G-FFE)RE b (1)

¥ 6a 0.3 g(0. 0015 mol) , [E LA 0.3 g(0. 0022 moDFIFTKZHE 10 ml BRI,
EIFLBEHE 6 b, ¥4, I8, B A EK 0. 29 g, ALK Z B 20 ml B X BB, o B, %
# N NaBH, 0. 29 g(0. 0075 moD) , I G HFHRBH 3, MEXZBE T, KR +H#, F
B, ZBELZBEBRAR KRGS 0. 21 g, XK 42. 9%, mp 207 ~210°C .,'"HNMR (DMSO-d;)
5 ppm; 4. 35(2H,d,J=>5. 8 Hz,CH,), 5. 68(3H,ss,6-NH,NH,), 6. 70~7.95(8H,m,7,8-H,Ph-
4H,NH,),

Lisf0 Lo ¥ L 206 .

-1 E-5-F-6-[ (3,4 TR _HEFE)F XK k(1)

6a 2.5 g(0.013 mol) , FAKEE 3. 2 g (0. 018 mo) 1 Z,B¥ 50 ml IO EF 12 h, X3, T EE

HEEEK S e MILERE RN, INEEER 90 ml, BN 1094 Pd-C 0. 32 g, iR H,
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8 h, 2 Pd-C, BIERLHEF, BB KIXZEFH, CBHELE BB HARRE R 2. 79 g,
#* 65.6%, mp 206~208°C,

I H MG IE ] % .
2,4- "R E-5-8-6-[ (N-PEE-3-JFE) FE mEny (1)

1, 0. 85 g(0. 0027 mo) M FHER 10 ml B K VRS, B E M 4 h, XL HFER, H 10% NaOH
WAL T KEEPH, AR ELRBEALE G 0.62 g, L3 66.7%, mp 278~

280°C ,'"HNMR (DMSO-d¢) & ppm; 4. 82(2H,s,CH:N), 6. 18(2H,s,NH;), 6. 85~6. 35(8H,m,
o

Ph-4H,7,8-H,NH,), 8. 25(1H,ss,c":H)° MS m/z; 345,347,

I, s Fl s~ e 32 M ) 25 o
2,4- " FE-5-8B-6-[(N-PBE-3, 4 FTR_FHRFE)FE |k (11,)

I, 1 g(0. 003 mol) FI FHER 6.5 ml BRI, BEFEIAMR, 75 I5CUU T ABE 2.1 ml, %
BHEHE 4 h, IAJK 10 ml, i 1095 NaOH ¥iBAL , I8 T, Kk ZHH, - BABRELEREBAE
#ZE 0.6 g, i3 56.3%, mp 266~268C,

2,4- " FE-5-F-6-[(N-THHE-3-FFE) 5 ek (111,)

1, 1 g(0. 0031 mol)F1 50 % BEER 25 ml B R VRS, IMAMIEE, B3 10C, WETHREMA
%4 NaNO, 0. 5 g(0. 0072 mol) {/K¥EWK 3. 7 ml, 7E 10C YA TR MY 15 h, KBk , 2 38 , K ik
EFEIMARBZEERE, BEE, BEERS, BkSET S8 38, FRERAEREK
0.5g, 3K 45. 8%, mp 1561~153C (dec) ,'HNMR (DMSO-ds) & ppm. 5. 18(2H,ss,CH,), 6. 30
(2H,s,NH,), 6.89~7.10(8H,m,7,8-H,NH,,Ph-4H), MS m/z. 346,348,

L L s TR Ml % .
2,4-“RE-5-B-6-[(N-PEI-FFHOEE THHAV,)

¥ KBH, 12 g(0. 22 mol) , F57K AICI; 30 g(0. 22 mol)Fl THF 400 ml B 7 W ¥, KB HEHE 2
h, B A\ THF, 048 90°C A BB W .

¥ 11, 1 g(0. 0028 mol) N E| kiR THF ¥ # (500 mb), [E i+ 3 b, B E 10CA T A
10% HCl1 4 ml, B AN 10% NaOH ¥ 10 ml, Z B FHi$# 7. 5 h,EtOAc 20 ml B, 4 EWRE, H
0 NaCl ZF W R 2] F 4%, oK MeSO, T4, %8 % THF, ZBRE S RS R B R4 0. 22 g, Y
# 23.4%, mp 176~177C ,"HNMR (DMSO-d;) & ppm; 2. 65(3H,s,CH;), 3.92(2H,s,CH,),
4.16(2H,s,NH,), 5.87(2H,s,NH,), 6. 80~7.45(6H,m,7,8-H,Ph-4H) ,

IV, 1 IV SR .
2,4-“F/E-5-J-6-[ (- FFEEOSE By (L)OF0 2,4- “HE-5-F-8-[C-RAFEHOFE ]S
ek (VO RHIE S E

¥ 5a 1 5b IR G4 5 8 ¥ 6a IR T RIS 6a F b MBS 4. 28, ARG L ORI &
FEHE LAV, WIREW 2.4 ¢, LB SYIE T Z8F 100 mt 1, IT ANBERL 25 8, BESI B I
T, 54, TR 5 1 Ve, Y4578 V. 0. 45 g,mp 190~192°C ,'"HNMR (DMSO-ds) & ppm: 4. 60
(2H,d,CH;), 6.90(2H,s,NH;), 5.85(1H,t,NH), 6. 05(2H,s,NH,), 7. 30(4H,Ph-4H,AB {k
%), 6.15~6.60(2H,m,6,7-H), MS m/z,317,319,

V. R A .

HEEHEAERES LR KB E L, RS G 1.5 g,mp 220~222C, 445 R H
I,
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SYNTHESIS AND BIOLOGICAL ACTIVITIES OF 2, 4-DIAMINO-5-
FLUORO-6-SUBSTITUTED BENZYLAMINO QUINAZOLINES

XY Meng, JQ Liu, XP Zhang, XH Chen, AZ Yu and ZR Dai
(Shanghai Institute of Pharmaceutical Industry, Shanghai 200437)

ABSTRACT The title compounds were synthesized by condensation of 5- fluoro- 2, 4, 6-
triaminoquinazoline (8a) with various substituted benzaldehydes to produce the corresponding Schiff
bases, followed by reduction. II and III were obtained by formylation and nitrosation of I,
respectively, IV were obtained by reduction of II.

Primary screening for suppressive therapeutic effects against P. bergher in mice showed that six of
the twenty- two compounds produced 100% suppression when administered orally at dose of 1
mg * kg~ !. All compounds exhibited potent activity against Lisio cell w vifro. Among them I, was
more active than MTX. A number of compounds showed moderate activities against Diplococcus
prewmonite in m vitro tests.

Key words Aminoquinazolines; 5-Fluoro- 2, 4, 6- triaminoquinazoline; Antimalarial activity;

Antineoplastic activity ; Antibacterial activity





